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(54) Title: A PIERCING MEMBER PROTECTION DEVICE 




(57) Abstract: The invention concerns a piercing member protection device, a kit of a piercing member protection device, a first 
and second fluid container and a method a method for transferring a fluid between a first and a second container using a piercing 
^ member protection device. The piercing member protection device comprises a protection chamber to protect at least the tip of a 
piercing member. The piercing member protection device further comprises a first and a second member arranged to each other The 
first member is further arranged to slide with respect to the second member between a secured position, in which at least the tip of 
the piercing member is enclosed within the protection chamber so as to prevent the tip of the piercing member from exposure and 
an unsecured position, in which the tip of the piercing member is arranged outside the protection chamber wherein the first member 
is arranged to turn with respect to the second member between a locked position and an unlocked position so that when the first 
member is in the locked position the first member is substantially unable to slide along the longitudinal axis A and when the first 
member is in the unlocked position the first member is enabled to slide along the longitudinal axis A. 
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A PIERCING MEMBER PROTECTION DEVICE 



5 TECHNICAL FIELD 

The invention concerns a piercing member protection device and more specifically a 
piercing member protection device for transferring a fluid between a first and a second 
container. The invention also concerns a kit and a method for transferring a fluid between 
a first and a second container using a piercing member protection device. 

10 

BACKGROUND OF THE INVENTION 



A serious problem in connection with drug preparation, drug administration and other 
similar handling is the risk that medical and pharmacological staff are exposed to drugs or 
15 solvents which might escape into the ambient air. This problem is particularly serious 
when cytotoxins, antiviral drugs, antibiotics and radiopharmaceuticals are concerned. 
Other hazardous areas may be sampling taking such as samples concerning virus 
infections or the like. 

20 For this reason, there has been a need of safer systems for handling and administrating 
drugs and other medical substances. 

Accordingly, U. S. Patent No. 4,564, 054 (Gustavsson) discloses a fluid transfer device for 
transferring a substance from one vessel to another vessel while avoiding leakage of 

25 liquid and gas contaminants. The disclosed device comprises a first member designed as 
a hollow sleeve and having a piercing member provided with a passageway. The piercing 
member is attached to the first member which has a first barrier member at one end just 
opposite the tip of the piercing member. Thereby, the piercing member can be passed 
and retracted through the first barrier member which seals one end of the first member. 

30 The fluid transfer device further comprises a second member which is attached to or 
attachable to one of the vessels or to means arranged to communicate therewith. The 
second member has a second barrier member, and mating connection means arranged 
on the first and second members for providing a releasable locking of the members with 
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respect to each other. The barrier members are liquid and gas-proof sealing members 
which seal tightly after penetration and retraction of the piercing member and prevent 
leakage of liquid as well as gas contaminants. In the connected position of the first and 
second members, the barrier members are located in such a way with respect to each 
5 other that the piercing member can be passed therethrough. 

Similarly, US 4,576, 21 1 disclose a fluid transfer device to which one end a syringe may 
be connected and to the other end of a mouth or opening of a bottle containing a drug or 
medicine may be connected. The device comprises a closed chamber having enclosed 

10 therein a needle which is in connection with the syringe. Connection members are 
provided by means of which the mouth or opening of the bottle is steadily connected to 
the device and means enabling the needle to perforate a seal plug and a small rubber 
plug mounted on the bottle only when the device is blocked onto the bottle so that in any 
case it cannot be disconnected therefrom. The device can be disconnected from the bottle 

15 only after the needle has been caused to reenter the closed chamber, so as to prevent 
any possible dripping of the liquid outside of the device. In order to enabling the needle to 
perforate the seal plug, i.e. to move forward, a rotational movement is required. The 
connection mechanism uses teeth members which slide in helicoidally elongated slits. 
The device described in US 4,576,21 1 is therefore not very user friendly since protection 

20 gloves may get caught between the teeth members and the slits during this rotational 
movement. 

When performing infusion, it is often necessary to inject a drug or other medical 
substance into the infusion fluid inside an infusion bag or other infusion fluid container. 

25 This is often done by means of penetrating a septum or other fluid barrier of an injection 
port on the infusion bag or on the infusion fluid line with a needle of a syringe filled with 
the medical fluid in question. However, even before this it may be necessary to transfer 
the medical fluid from a vial to a syringe and then from the syringe to a secondary 
container. In each of these moments staff may be exposed to the medical fluid by means 

30 of contamination. Such contamination may be vaporized medical fluid or aerosol in the air. 
The contaminations may contaminate the staff trough their lungs or vaporized medical 
fluid or aerosol in the air which condensates on the skin to thereafter penetrate the skin of 
the staff. Some medicaments are even known to penetrate protection gloves and thereby 
contaminate the staff. 
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Exposure of contaminations like this may on a long term basis give rise to alarmingly high 
concentrations of medicaments in the blood of the just mentioned staff. It has been 
understood that due to the many transferring steps between e.g. vials, syringes, infusion 
systems etc. the risk for contamination during the actual insertion and retraction of a 
5 needle from e.g. a vial has been underestimated and therefore not properly solved. 

SUMMARY OF THE INVENTION 

10 It is therefore an object of the present invention to provide a piercing member protection 
device which minimizes or completely eliminates the risk of exposure of the piercing 
member and thereby also reduce the risk for exposure of contaminants during a fluid 
transfer e.g. between two fluid containers. 

15 In accordance with claim 1, this object is at least partly solved by a piercing member 
protection device comprising a longitudinal axis A, wherein said piercing member 
protection device comprises a protection chamber to protect at least the tip of a piercing 
member. The piercing member protection device further comprises a first and a second 
member arranged to each other, the first member having a first and a second end and an 

20 inner and outer surface, and the second member having a first and a second end and an 
inner and outer surface. Additionally the first member is arranged to slide with respect to 
the second member between a secured position, in which at least the tip of the piercing 
member is enclosed within the protection chamber so as to prevent the tip of the piercing 
member from exposure, and an unsecured position, in which the tip of the piercing 

25 member is arranged outside the protection chamber. The first member is further arranged 
to turn with respect to the second member between a locked position and an unlocked 
position so that when the first member is in the locked position the first member is 
substantially unable to slide along the longitudinal axis A and when the first member is in 
the unlocked position the first member is enabled to slide along the longitudinal axis. 

30 The first member is preferably turned without substantially moving the first member along 
the longitudinal axis A. This eliminates the risk of exposure of a piercing member when 
accidentally turning the first member. 
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The present invention provides for a safe handling during transfer of fluids from a first 
container to a second container. The risk of being pierced, scratched or torn by the 
piercing member is minimised when using the present invention. 

5 The piercing member protection device can further be arranged to comprise a third 

member arranged to said second member, the third member has a first and a second end 
and an inner and outer surface, wherein the first end of said third member comprises 
connection means for connecting to a first fluid container. The connection means enables 
a firm connection between the piercing member protection device and a first fluid 
10 container. 

The second member may further be arranged to at least partly enclose the outer surface 
of the third member, preferably so that the first and the second end of said second 
member are arranged longitudinally inwards of the first and second end of the third 
15 member. The embodiments enable flexible adaptations and easy manufacture of the 
device. 

A piercing member such as a needle like tube, preferably a needle, is preferably arranged 
to the first member along the longitudinal axis A. The piercing member can however also 
20 be arranged on a second fluid container intended to be attached to the second end of the 
first member. Such a piercing member may preferably be used together with flexible 
barriers membranes covering at least the first end of the third member or both the first and 
second end of the third member. The protective chamber is effectively sealed with such a 
configuration preventing contaminants from escaping. 

25 

In another embodiment of the present invention the first member is arranged with 
stabilization means in order to stabilise a piercing member e.g. during insertion into the 
first container. 

30 The third member may further be adapted to be turned with respect to the second 
member by means of the first member. Such a configuration has the advantage of 
providing a user friendly configuration which easily can be connected to a first fluid 
container. The first member may for instance at least partly be made of a flexible material 
which may be compressed against the third member in order to hold the third member 

35 during turning of the first member. Alternative such means can comprise a protrusion and 
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a groove. In an advantageous embodiment of the present invention, the means of a 
protrusion and a groove comprises an end protrusion protruding out from the plane of the 
outer surface of the third member at the second end of the third member, and that the end 
protrusion is arranged to be in working cooperation with a longitudinal groove arranged on 
5 the inner surface of the first member. 

In a further embodiment of the present invention the locked position and the unlocked 
position are obtained by means of a fixation protrusion and a substantially L-shaped 
groove, arranged on the first member and said second member. The fixation protrusion 

10 preferably protrudes out from the plane of the outer surface of the second member, and 
while the L-shaped groove is arranged on the inner surface of the first member. In such 
case the L-shaped groove preferably extends along the longitudinal axis A and transverse 
to the longitudinal axis A. It is noted that the substantially L-shaped groove could be made 
with slightly different form but still having a locked and an unlocked position, such as an L- 

15 shaped groove with but an angle of less than 90 °. 

In another embodiment of the present invention the first end of said second member 
comprises engagement means wherein said engagement means is arranged to engage 
with said first container so as to prevent said second member from turning in a clock-wise 
20 or anti-clock wise direction. The embodiment enables the user to turn the device into an 
unlocked position with one hand and thereby enabling the first member to be moved to its 
unsecured position to provide fluid communication between the first and the second 
container. 

The engagement means prevents the second member from turning which enables the 
25 relative turning of the third member in a more secure and easily manner. The engagement 
means may for instance comprise an engagement protrusion, extending along the 
longitudinal axis A, and arranged at the first end of the second member. As an alternative, 
the engagement protrusion may extend out of the plane of the outer surface of the second 
member. A combination of the both embodiments mentioned above is also possible. Such 
30 engagement means as mentioned above, alone or in combination, will preferably have a 
corresponding engagement means on the first container intended to be attached to the 
first end of the third member. 



In another advantageous embodiment of the present invention the second member 
35 comprises a flange arranged in the proximity of the first end of said second member, the 
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flange extending from the inner surface of the second member in a direction towards the 
longitudinal axis A. The flange is further arranged to engage a groove arranged on the 
outer surface of the third member wherein the flange and the groove are arranged 
transverse to the longitudinal axis A so that the second and third member are substantially 
5 fixed from movement along the longitudinal axis A with respect to each other. The 
described embodiment enables the third member to turn with respect to the second 
member while at the same time prevent the second member from movement along the 
longitudinal axis A. 

10 A further flange may be arranged on the second member extending from the outer surface 
of the second member in a direction away from the longitudinal axis A. The flange is 
preferably arranged in the proximity of the first end of the second member, wherein the 
flange acts as stopping means to stop the first member from sliding beyond the flange 
and/or as stabilization means to the above mentioned engagement means. 

15 

The piercing member protection device according to the present invention may optionally 
be used in various different fields of technology such as in food manufacturing or in the 
medical field. Preferably the piercing member protection device is a medical piercing 
member protection device. Such medicines may e.g. be cytotoxins, antiviral drugs, 
20 antibiotics and radiopharmaceuticals or the like. 

The first member of the piercing member protection device according to the present 
invention has preferably a cylindrical inside, but more preferably, to simplify the 
manufacturing, it's a cylinder member. Likewise is the second and third member 
25 preferably cylinder members. 

The present invention further comprises a kit comprising a first fluid container, a second 
fluid container and a piercing member protection device according to claim 1 to protect a 
piercing member used for transferring fluid between the first container and the second 
30 container. 

The present invention further involves a method for transferring fluid between a first 
container and a second container using a piercing member protection device according to 
claim 1 to protect a piercing member used for transferring fluid between the first container 
35 and the second container. The method comprise the steps of; 
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Connecting the first and the second fluid container to the piercing member protection 
device; 

turning the first member with respect to the second member from a locked position to an 
unlocked position, wherein when the second member is in the lock position the first 
5 member is substantially unable to slide along the longitudinal axis A and when the second 
member is in the unlocked position the first member is enabled to slide along the 
longitudinal axis A; and thereafter, 

move the first member along the longitudinal axis A to the unsecured position and thereby 
expose the piercing member outside the protection chamber so that fluid communication 
10 between the first container and the second container is provided. 

It is well within the boundaries of the present invention that the kit and the method for 
transferring fluid may be combined with any of the piercing member protection device 
embodiments described herein. For instance, but not limited to, in any of the 
15 embodiments as described in any of the depending claims. 

DEFINITIONS 

With the term "piercing member" it is meant a hollow object, such as a needle like tube or 
a needle, which may pierce a membrane or similar in order to retract or infuse a gas fluid 
20 or a liquid fluid (i.e. a fluid). The mentioned membrane may be the skin of a patient or a 
flexible barrier member on e.g. a vial or on an infusion bag or the like. 

With the term "medical piercing member protection device" is meant a piercing member 
protection device which protects piercing members used directly or indirectly in the 
25 medical field of technology e.g. in hospital environments or hospital like environments, 
pharmaceutical industry, home care etc. Examples of such medical devices are needles, 
needle like tubes, syringes, infusion bags, medical fluid transfer devices, medical vials, 
medical fluid containers, medical sampling containers or the like. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

In the following the present invention will be described in greater detail with reference with 
to the attached drawings, in which; 

Fig. 1 is a schematic illustration of the piercing member protection device as see in 
perspective together with a first and a second fluid container. 
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Fig. 2 is a schematic illustration of a part of the piercing member protection device seen in 
perspective. 

Fig. 3 is a schematic illustration of the piercing member protection device as see in 
perspective after the third member and the first member has been turned with respect to 
5 the second member. 

Fig. 4 is a schematic illustration of a part of the piercing member protection device seen in 
perspective after the third member and the first member has been turned with respect to 
the second member. 

Fig. 5 is a schematic illustration of the piercing member protection device as see in 
10 perspective after the first member has been moved to the unsecured position. 

Fig. 6 is a schematic illustration of the piercing member protection device in an exploded 
view. 

Fig. 7 is a schematic illustration of the piercing member protection device as see in an 
partly exploded view. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Fig. 1 illustrates a piercing member protection device according to the present invention, 
20 more specifically fig. 1 shows a piercing member protection device 1, having a longitudinal 
axis A, comprising a first member 10, a second member 20 and a third member 30^. The 
first member 10 has a first end 1 1 and a second end 12 and an inner and an outer surface 
13, 14. The second end 12 of the first member 10 comprises means for attaching the first 
member to a second container 3. The second member 20 at least partly encompasses the 
25 third member 30. The first member 10 at least partly encompasses the second and third 
member 20, 30. The third member 30 has a first end 31 comprising connection means 15 
for connecting to a first container 2 (as indicated by an arrow). The first end 31 of the third 
member 30 also comprises a guiding port 5 through which a piercing member is to be 
guided trough to the first container 2. The guiding port 5 is preferably funnel shaped in the 
30 inside in order to easier facilitate the guiding of the piercing member. At least the tip of the 
piercing member is arranged in a protection chamber 6, defined in this embodiment of the 
p resen t invention by the boundaries of the third member. The piercing member (not 
shown) may either be arranged, as described below on the first member 10, or as an 
alternative it may be arranged directly on the second container 3 (as illustrated in fig. 1). 



35 



WO 2008/115102 



PCT/SE2007/000276 



9 

The first, second and third member 10, 20, 30 can be made by any suitable material but is 
preferably made by a thermoplastic material such as polypropylene, polyethylene, 
polyurethane, polystyrene, polyoxymethylene, acrylonitrile-butadienestyrene copolymer 
(ABS), polyethylene terephthalate or mixtures thereof. The first, second and third member 
5 10, 20, 30 can be made of different material or of the same material. In one embodiment 
the third member 30 is made of a transparent material in order to allowing the user of the 
device to easily see if proper insertion of the piercing member is achieved. A suitable 
material should be somewhat flexible to allow for the second member 20 to be threaded 
onto the third member 30 without major difficulties but rigid enough to provide enough 
10 protection for the needle like tube arranged inside the third member 30 when such is 
present. 

The first member 10 is arranged to slide along the longitudinal axis A from a secured 
position (as shown in fig. 1) to an unsecured position (as shown in fig. 5). When the first 
15 member 10 is in its secured position at least the tip of said piercing member is enclosed 
within the protection chamber 6 so as to prevent the tip of the piercing member from 
exposure. In the unsecured position, the tip of the piercing member is arranged outside 
the protection chamber. 

20 It is noted that an unsecured position is achieved somewhere along the longitudinal axis A 
dependent on the length of the piercing member used to transfer the fluid. Preferably, the 
first member 10 is moved a minimum length of 10-30 % of the total length (i.e. the total 
length being the maximum length possible to move the first member 10) before the 
piercing member protection device is in its unsecured position. The total length is 

25 illustrated in fig. 1 with a slide arrow S. The first member 10 may further be turned with 
respect to the second member 20 from a locked position to an unlocked position, as 
illustrated in fig. 1 by the turning arrow T. When the piercing member protection device 1 
is in its unsecured position, a fluid communication is provided between the first and the 
second container when these are connected, while in its secured position, no fluid 

30 communication is provided between the first and the second container. 

Engagement means 60 is arranged on the first end 21 of the second member 20 in order 
to engage a first container in order to prevent the second member 20 from turning during 
connection. The engagement means 60 are in the form of a longitudinal protrusion 
35 extending in the direction of the longitudinal axis A which engages the first container in a 
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corresponding groove on the first container. It is however well within the boundaries of the 
present invention that the engagement means 60 may be constituted by a groove on the 
second member 20 which engages a corresponding protrusion on the first container 2. As 
an alternative, the second member 20 may be held in place by the user during turning, in 
5 which case no engagement means are necessary, this embodiment is however less 
preferred. 

Advantageously, the first end 31 of the third member 30 is equipped with a flexible barrier 
member. In may further be designed and arranged for creating a double-membrane 

10 sealing when the connection means 15 is connected to the first container 2. In such case 
the first container 2 may be e.g. a flexible infusion bag of an infusion system, an infusion 
fluid line of the mentioned infusion system or a separate spike device exhibiting a flexible 
barrier member. Preferably, the first end 31 of the third member 30 is designed and 
arranged for all these cases. Double membrane bayonet couplings are known per se from 

15 the U. S. Patent No. 4,564, 054 and will hereafter not be described in greater detail. As a 
measure of safety, a second flexible barrier member may be provided at the second end 
32 of the third member 30. The flexible barrier members are liquid and gas-proof sealing 
members which seal tightly after penetration and retraction of the piercing member and 
prevent leakage of liquid as well as gas contaminants. 

20 

In cases where the piercing member is arranged on the first member 10, it preferably 
stretches through the second flexible barrier member so its tip is arranged inside the third 
member 30. 

25 The second and third member 20, 30 are substantially fixed from movement along the 
longitudinal axis A with respect to each other. A flange extending from the inner surface of 
the second member in a direction towards the longitudinal axis A and the centre of the 
second member is preferably arranged in the proximity of the first end 21 of said second 
member 20. The flange may further be arranged to engage a groove (not shown) 

30 arranged on the outer surface 34 of the third member 30 wherein the flange and the 
groove are arranged transverse to the longitudinal axis A so that the second and third 
member 20, 30 are substantially fixed from movement along the longitudinal axis A with 
respect to each other. The described embodiment enables the third member to turn with 
respect to the second member while at the same time prevent the second member from 

35 movement along the longitudinal axis A. A further flange 63 may be arranged on the 
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second member 20 extending from the outer surface 24 of the second member 20 in a 
direction away from the centre of the second member 20. The flange is preferably 
arranged in the proximity of the first end 21 of the second member 20, wherein the flange 
acts as stopping means to stop the first member 10 from sliding beyond the flange. 

5 

In fig. 2 only parts of the piercing member protection device is shown in order to explain 
the features and the function of the device in greater detail. The third member 30 has a 
first end 31 opposite a second end 32 and an inner and an outer surface 33, 34. The 
second member 20 has a first end 21 opposite a second end 22 and an inner and an 

10 outer surface 23, 24. The second member 20 is arranged to encompass the third member 
30 so that the first and the second end 21 , 22 of the second member 20 is positioned 
between the first and the second end 31 , 32 of the third member 30. The inner surface 23 
of the second member 20 is in this embodiment further arranged directly adjacent the 
outer surface 34 of the third member. A first part of fixation means 40 is arranged at the 

15 proximity of the second end 22 of the second member 20 which is intended to interact in 
working cooperation with a second part of fixation means 40 on the first member 10 (not 
shown in fig. 2). The main object of the fixation means 40 is to prevent the first member 
10 from turning with respect to the second member 20 while at the same time allow the 
first member to slide along the longitudinal axis A (as earlier illustrated in fig. 1) after the 

20 first part of fixation means 40 has engaged the second part of fixation means 40. 

As further illustrated in fig. 2 the locked position and the unlocked position are obtained by 
means of fixation means 40 and more specifically a fixation protrusion 41 arranged on the 
second member 20 and a substantially L-shaped groove arranged on the first member 10 

25 (not shown in fig. 2). The fixation protrusion 41 preferably protrudes out from the plane of 
the outer surface of the second member, while the L-shaped groove is preferably 
arranged on the inner surface 13 of the first member 10. In such a case the L-shaped 
groove preferably extends along the longitudinal axis A and transverse to the longitudinal 
axis A. The fixation protrusion 41 is thereby arranged to be in working cooperation with 

30 the L-shaped groove of the first member 10. It is of course well within the boundaries of 
the present invention that the just mentioned fixation protrusion 40 is arranged on the 
inner surface of the first member and that the L-shaped groove is arranged on the outer 
surface 23 of the second member 20. The main object of the fixation protrusion 41 is to 
prevent the first member 10 from turning with respect to the second member 20 after the 

35 fixation protrusion has entered that part of the L-shaped groove running parallel with the 



WO 2008/115102 PCT/SE2007/000276 

12 

longitudinal axis A, while at the same time allow the first member 10 to slide along the 
longitudinal axis A (as earlier illustrated in fig. 1). 

In a preferred embodiment of the present invention, the engagement means 60 and the 
5 fixation means 40 interact. The engagement means 60 on the second member 20 
engages the first container 2, which allows for the first and third member 10, 30 to be 
turned with respect to the second member 20 (since the second member 20 is held in 
place by the first container 2 via engagement means 60). During this turning, the fixation 
protrusion slides in the transversally oriented part of the L-shaped groove and the first 

10 member 10 is effectively prevented from being able to slide to the unsecured position. 
While when the fixation protrusion 41 has entered the part of the L-shaped groove running 
parallel with the longitudinal axis A (i.e. when the first member 10 is moved towards the 
unsecured position), the fixation protrusion 41 and the part of the L-shaped groove 
running parallel with the longitudinal axis A prevents the first member 10 from being able 

15 to turn with respect to the second member 20. This embodiment effectively prevents the 
release of the piercing member protection device from a first container 2 before the first 
member 10 has been retracted to its secured position. By this exposure of the tip of the 
piercing member is effectively prevented and accidents may be prevented. 

20 The fixation protrusion 41 is in the illustrated embodiment arranged on a longitudinal 
protrusion which protrudes in a longitudinal direction from the second end 22 of the 
second member 20. The longitudinal protrusion 26 aligns with the second 32 end of the 
third member 30. 

25 The third member 30 further comprises an end protrusion 36 protruding out from the plane 
of said outer surface 34 of the third member 30 at the second end 32 of said third member 
30. The end protrusion 36 is arranged to be in working cooperation with a longitudinal 
groove arranged on the inner surface of the first member 10 (not shown in fig. 2). When 
the end protrusion 36 on the third member 30 and the longitudinal protrusion 26 on the 

30 second member 20 are separated by a distance, as illustrated in fig. 2, the second 
member is in its locked position due to the displacement of the fixation protrusion 41 of 
the second member 20 and the corresponding part of the L-shaped groove running 
parallel with the longitudinal axis A on the inner surface 13 of the first member 10. In the 
illustrated embodiment of the present invention the mentioned distance corresponds to an 

35 approximately 90° turn of the second member 20 with respect to the third member 30. In 
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alternative embodiments, the second member 20 may be turned more than 90° e.g. 110° 
or 130°, or less than 90° e.g. 70° or 50° with respect to the third member 30. An unlocked 
position is effectively achieved when the first member 10, and the third member 30, is 
turned with respect to the second member 10. This allows the fixation protrusion 41 of the 
5 second member 20 to align with, i.e. to get in position to slide into the part of the L-shaped 
groove running parallel with the longitudinal axis A. The first member 10 may 
subsequently be moved towards its unsecured position as described earlier. 

Fig. 3 illustrates the piercing member protection device 1 after the first and the third 
10 member 1 0, 30 has been turned approximately 90° in an anti clock-wise direction with 
respect to the second member 20, however an alternative embodiment can of course 
likewise be turned in a clock-wise direction. The second member 20 is in fig. 3 shown in 
its unlocked position so as to allow for the first member 10 to slide to the unsecured 
position of the piercing member protection device 1. The unsecured position is further 
15 illustrated in fig. 5. It can further be noticed that the connection means 15 arranged in the 
proximity of the first end 31 of the third member 30 also has been turned 90° in an anti 
clock-wise direction so as to engage a connection means on a first container 2. 

As is evident from fig. 4 the fixation protrusion 41 at the second end 22 of the second 
20 member 20 and the end protrusion 36 at the second end 32 on the third member 30 are 
positioned adjacent each other so that the fixation protrusion 41 at the second end 22 of 
the second member 20 is aligned with the part of the L-shaped groove running parallel 
with the longitudinal axis A arranged on the inner surface 13 of the first member 10 (not 
shown in fig. 4) so as to allow for the first member 10 to slide along the longitudinal axis A 
25 towards the first end 21 of the second member 20 and the unsecured position. 

In fig. 5 the first member 10 has been moved to its unsecured position. If the first member 
10 had been arranged with a piercing member, or, where the second container is provided 
with a piercing member, the tip of the piercing member would have been exposed outside 

30 the protection chamber definer by the third member 30. Fluid communication may thereby 
be enabled between a first container and a second container when the piercing member 
protection device 1 is connected to two such containers. In the illustrated embodiment of 
the present invention the unsecured position is reached when the first end 1 1 of the first 
member 10 is in the proximity of the first end 21 of the second member 20. Once the first 

35 member 10 has been turned and has started its movement towards the first end 21 of the 
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second member 20, the fixation protrusion 41 at the second end 22 of the second 
member 20 (see fig. 4) enters the corresponding longitudinal groove on the inner surface 
of the first member 30. As soon as the fixation protrusion 41 at the second end 22 of the 
second member 20 has entered the part of the L-shaped groove running parallel with the 
5 longitudinal axis A on the inner surface 1 3 of the first member 1 0, the first member 1 0 is 
effectively prevented from being turned back in a clock-wise direction. 

In order to disconnect the piercing member protection device 1 , the first member 10 must 
be retracted to its secured position before it may be turned in a clock-wise direction in 

10 order to disengage the fixation means 40 from the part of the L-shaped groove running 
parallel with the longitudinal axis A (the fixation protrusion 41 then runs in the part of the 
L-shaped groove running transverse with the longitudinal axis A). Hence the first member 
10 may safely be disconnected from the first container 2 without exposure of the piercing 
member. The arrangement provides for a quick and secure fluid transfer between two 

15 containers. 

As described earlier a piercing member may either be arranged on the first member 30, or 
it may be attached to the second container 3 in order to establish a fluid communication 
between the first and the second container 2, 3. In either case the first member 10 is 

20 preferably provided with stabilization means 50 (see in fig. 7) in order to stabilize the 

piercing member in to create maximum stability for the piercing member during movement 
of the first member 1 0 from its secured position to its unsecured position. The stabilization 
means 50 is preferably constituted by a hollow tube in which at least a part of a piercing 
member can be arranged. The stabilization means 50 preferably stretches from the 

25 second end 1 3 of the first member 1 0 to the proximity of the first end 31 of the first 
member 30 when the piercing member protection device 1 is in its unsecured state. 

As described in fig. 1-5 the second member 20 partly encompasses the third member 30. 
In an alternative embodiment of the present invention the third member 30 may 
30 encompass the second member 20. Features are then adapted in order to reach the 
same function concerning safety, speed and simplicity to use as described with the 
embodiments above. 



Fig. 6 illustrates an exploded view of the elements forming a piercing member protection 
35 device 1 according to one embodiment of the present invention. More specifically fig. 6 
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shows a first member 10, a second member 20 and a third member 30. The first member 
10 has a first end 1 1 and a second end 12 and an inner and an outer surface 13, 14. A 
second member 20 comprising a first end 21 opposite a second end 22 and an inner and 
an outer surface 23, 24. A third member 30 comprising a first end 31 opposite a second 
5 end 32 and an inner and an outer surface 33, 34. 

A fixation protrusion 41 and a substantially L-shaped groove 42 are arranged on the first 
and said second member 10, 20. The fixation protrusion 41 preferably protrudes out from 
the plane of the outer surface of the second member, while the L-shaped groove is 
10 preferably arranged on the inner surface of the first member 1 0. The main object of the 
fixation protrusion 41 is to prevent the first member 10 from turning with respect to the 
second member 20 after the fixation protrusion 41 has entered that part of the L-shaped 
groove running parallel with the longitudinal axis A, while at the same time allow the first 
member 10 to slide along the longitudinal axis A (as earlier illustrated in fig. 1). 

15 

As can be seen in fig. 6 the L-shaped groove 42 has a longitudinal and a transverse 42a, 
42b extension with respect to the longitudinal axis A. The transverse extension 42b of the 
L-shaped groove 42 allows for the second member 20 to turn with respect to the first 
member 10 between a locked position and an unlocked position. The first member 10 is in 

20 the locked position for as long as the fixation protrusion 41 on the second member 20 is in 
the transverse part 42b of the L-shaped groove 42. During this locked position the first 
member 10 is effectively disabled from movement along the longitudinal axis A with 
respect to the second member 20, i.e. from moving to the unsecured position. In the 
illustrated embodiment of the present invention in fig. 6 the first member 10 is effectively 

25 prevented from disengagement from the second member 20 by means of a small flange, 
stretching inwards towards the centre of the fist member 10 (not shown) which can be 
arranged along first end 1 1 of the first member 10 and the transverse part 42b of the L- 
shaped groove 42. Or in other embodiment the position of the L-shaped groove 42 can be 
arranged further away from the first end 1 1 of the first member 1 0. As long as the first 

30 member can be relatively easy to assemble there are no restrictions concerning the actual 
position (with respect to the longitudinal axis A) of the L-shaped groove. 

Engagement means 60 is arranged on the first end 21 of the second member 20 in order 
to engage a first container in order to prevent the second member 20 from turning after 
35 connection. The engagement means 60 are in the form of a longitudinal protrusion 
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extending in the direction of the longitudinal axis A which engages the first container in a 
corresponding groove on the first container. Hence when the engagement means 60 and 
the fixation means 40, in the shown embodiment, the fixation protrusion 41 and the L- 
shaped groove 42 interact, the first member 10 is disabled from turning when the first 
5 member 10 is in its unsecured position. 

The third member 30 further comprises an end protrusion 36 protruding out from the plane 
of said outer surface 34 of the third member 30 at the second end 32 of said third member 
30. The end protrusion 36 is arranged to be in working cooperation with a separate 
10 longitudinal groove 43 arranged on the inner surface 1 3 of the first member 1 0. The end 
protrusion 36 and the longitudinal groove 43 prevents the first member 10 and the third 
member 30 from turning with respect to each other while allowing for longitudinal 
movement along the longitudinal axis A with respect to each other. In fig. 7 the second 
and third members 20, 30 are illustrated after assembly in combination with the first 

15 member 1 0 Oust before assembly). The first member 1 0 further comprises connection 
means 35 which comprises of a threaded coupling onto which e.g. a syringe or similar 
may be screwed in order to provide a second fluid container. Stabilization means 50 
preferably constituted by a hollow tube in which at least a part of a piercing member can 
arranged wither as a fixed part of the first member 10 or as a connectable part via the 

20 second container such as a syringe. 

An example of a suitable connection means on a first container 2 (as seen in fig. 1) is 
illustrated in US 2003/0070726 A1 such connection means constitute a fluid container 
connector comprising a sleeve member with an guiding groove in which the connection 

25 means 15 of the third member 30 may be inserted. Further can the engagement means 
60 be arranged to engage such guiding groove. Any piercing member arranged to or in 
the piercing member protection device 1 is thereby effectively protected form exposure 
since the first member 10 must first be retracted back to its secured position before the 
first member can be turned to disengage the first container via the connection means 15 

30 of the third member. However the engagement means 60 may be formed to engage any 
fluid container so that the second member 20 is effectively prevented from turning after 
connection and thereby achieve the same function as described above. 

The present invention also comprises a kit of a first container, a second container and a 
35 piercing member protection device 1 as described earlier (including all combinations) as 
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well as a method for transferring fluid between a first container and a second container 
using a piercing member protection device as described earlier (including all 
combinations). 



5 
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CLAIMS 

1. A piercing member protection device (1) comprising a longitudinal axis A, wherein 
said piercing member protection device (1) comprises a protection chamber (6) to 
protect at least the tip of a piercing member, 

5 

said piercing member protection device (1) further comprises a first and a second 
member (10, 20) arranged to each other, said first member (10) having a first and 
a second end (11, 12) and an inner and outer surface (13, 14), and said second 
member (20) having a first and a second end (21, 22) and an inner and outer 
10 surface (23, 24), and that 



said first member (10) is arranged to slide with respect to said second member 
(20) between a secured position, in which at least the tip of said piercing member 
is enclosed within the protection chamber (6) so as to prevent said tip of said 
15 piercing member from exposure, and an unsecured position, in which said tip of 

said piercing member is arranged outside said protection chamber (6), 

characterized in 

that said first member (10) is arranged to turn with respect to said second member 
20 (20) between a locked position and an unlocked position so that when said first 

member (10) is in said locked position said first member (10) is substantially 
unable to slide along said longitudinal axis (A) and when said first member (10) is 
in said unlocked position said first member (10) is enabled to slide along said 
longitudinal axis (A). 

25 

2. The piercing member protection device (1) according to claim 1 characterized in 
that said piercing member protection device (1) further comprises a third member 
(30) arranged to said second member (20), said third member (30) having a first 
and a second end (31, 32) and an inner and outer surface (33, 34), wherein said 
30 first end (31) of said third member (30) comprises connection means (15) for 

connecting to a first fluid container (2). 



3. The piercing member protection device according to claim 1 or 2 characterized in 
that said second member (20) is arranged to at least partly encompass said outer 



WO 2008/115102 PCT/SE2007/000276 

19 



surface (34) of said third member (30). 



4. The piercing member protection device according to claims 2 or 3 characterized in 
that the first and second end (21, 22) of said second member (20) are arranged 
5 longitudinally inwards of said first and second end (31 , 32) of said third member 

(30). 



5. The piercing member protection device according to any preceding claims 
characterized in that said first member (10) is provided with a piercing member 
10 arranged along said longitudinal axis (A). 



6. The piercing member protection device according to any preceding claims 
characterized in that said first member (10) is arranged with stabilization means 
(50) in order to stabilise a piercing member. 

15 

7. The piercing member protection device according to any preceding claims 
characterized in that said third member (30) is adapted to be turned with respect to 
said second member (20) by means of said first member (10). 

20 8. The piercing member protection device according to claim 7 characterized in that 
said third member (30) is adapted to be turned with respect to said second 
member (20) by means of said first member (10) by means of a protrusion (36) 
and a groove (43). 



25 9. The piercing member protection device according to claim 8 characterized in that 
said means of a protrusion (36) and a groove (43) comprises an end protrusion 
(36) protruding out from the plane of said outer surface (34) of said third member 
(30) at said second end (32) of said third member (30), and that said end 
protrusion (36) is arranged to be in working cooperation with a longitudinal groove 

30 (43) arranged on the inner surface (13) of said first member (10). 



10. 



The piercing member protection device according to any preceding claims 
characterized in that said locked position and an unlocked position are obtained by 
means of a fixation protrusion (41) arranged on said second member (20) and a 
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substantially L-shaped groove (42) arranged on the first member (10). 

1 1 . The piercing member protection device according to claim 10 characterized in that 
said fixation protrusion (41) protrudes out from the plane of said outer surface (24) 
of said second member (20), and that said L-shaped groove (42) is arranged on 
the inner surface (13) of said first member (10), said L-shaped groove (42) having 
a longitudinal extension (42a) along the longitudinal axis (A) and transverse 
extension (42b) transverse to said longitudinal axis (A). 



10 12. The piercing member protection device according to any preceding claims 

characterized in that said first end (21) of said second member (20) comprises 
engagement means (60) wherein said engagement means (60) is arranged to 
engage with said first container (2) so as to prevent said second member (20) from 
turning in a clock-wise or anti-clock wise direction. 

15 

13. The piercing member protection device according to claim 12 characterized in that 
said engagement means (60) comprises an engagement protrusion (60) arranged 
at said first end (21) of said second member (20) and that said engagement 
protrusion (60) extends along said longitudinal axis (A). 

20 

14. The piercing member protection device according to claim 12 characterized in that 
said engagement means (60) comprises an engagement protrusion (60) arranged 
at said first end (21) of said second member (20) and that said engagement 
protrusion (60) extends out of the plane of the outer surface (23) of said second 

25 member (20). 



15. The piercing member protection device according to any preceding claims 

characterized in that said second member (20) comprises a flange arranged in the 
proximity of said first end (21) of said second member (20), said flange extending 

30 from the inner surface (23) of said second member (20) in a direction towards the 

centre of the second member, said flange being arranged to engage a groove 
arranged on said outer surface of said third member (30) wherein said flange and 
said groove are arranged transverse to said longitudinal axis (A) so that said 
second and third member (20, 30) are substantially fixed from movement along 

35 said longitudinal axis (A) with respect to each other. 
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16. The piercing member protection device according to any preceding claims 

characterized in that said second member (20) comprises a flange (63) extending 
from the outer surface (24) of said second member (20) in a direction away from 
5 the centre of said second member (20), said flange (63) being arranged in the 

proximity of said first end (21) of said second member (20), wherein said flange 
(63) acts as stopping means to stop said first member (30) from sliding beyond 
said flange (63). 

10 1 7. The piercing member protection device according to any preceding claims 
characterized in that said piercing member protection device (1) is a medical 
piercing member protection device. 

18. The piercing member protection device according to any preceding claims 
15 characterized in that said first member (10) is a cylinder member. 

19. The piercing member protection device according to any preceding claims 
characterized in that said second member (20) is a cylinder member. 

20 20. The piercing member protection device according to any preceding claims 
characterized in that said third member (30) is a cylinder member. 

21. A kit comprising a first fluid container, a second fluid container and a piercing 
member protection device according to claim 1 to protect a piercing member used 

25 for transferring fluid between said first container (2) and said second container (3). 

22. A method for transferring fluid between a first container and a second container 
using a piercing member protection device according to claim 1 to protect a 
piercing member used for transferring fluid between said first fluid container (2) 

30 and said second fluid container (3), wherein the method comprise the steps of; 

connecting said first and said second fluid container (2,3) to the piercing member 
protection device (1); 

turning said first member (10) with respect to said second member (20) from a 
locked position to an unlocked position, wherein when said second member (20) is 
35 in said locked position said first member (10) is substantially unable to slide along 
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the longitudinal axis (A) and when said second member (20) is in the unlocked 
position said first member (10) is enabled to slide along said longitudinal axis (A); 
and thereafter, 

move said first member (10) along said longitudinal axis (A) to the unsecured 
* position and thereby expose said piercing member outside said protection 

chamber (6) so that fluid communication between said first container (2) and said 
second container (3) is provided. 
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